STIC-ILL 



From: 

Sent: 

To: 

Subject: 



STIC-Biotech/ChemLib 

Thursday, April 29, 2004 12:01 PM 

STIC-ILL 

FW: 09/899300 



-Original Message- 



From: 
Sent: 
To: 

Subject: 



Yaen, Christopher 

Thursday, April 29, 2004 11:44 AM 

STIC-Biotech/ChemLib 

09/899300 



could you please get the following ref(s): 

Cancer Immunol Immunother. 1990;32(3):185-9O. 
Cancer Immunol Immunother. 1990;3 1(4):231-5. v 0; 

Cancer Immunol Immunother. 1992;35(3):158-64. 
Med Oncol Tumor Pharmacother. 1993;10(l-2):61-70. 
Cancer Immunol Immunother. 1995 Jun;40(6):367-75. 
Cancer Immunol Immunother. 1996 Feb;42(2):81-7. 
Clin Cancer Res. 1998 Aug;4(8):1921-9. 
Int J Pancreatol. 1997 Feb;21(l):43-52. 
(Jiybridoma. 1988 Oct;7(5):429-40. " J 



Christopher Yaen 
US Patent Office 
Art Unit 1642 
571-272-0838 
REM 3A20 
REM 3C18 




Jpn J Cancer Res. 1990 Mar;81(3):266-71. 



1 



HYBRIDOMA 

Volume 7, Number 5, 1988 

Mary Ann Liebert, Inc., Publishers 



Effect of Human Blood Mononuclear Cell 
Populations in Antibody Dependent Cellular 
Cytotoxicity (ADCC) Using Two Murine 
(CO 17-1 A and Br55-2) and One Chimeric (17-1 A) 
Monoclonal Antibodies Against a Human 
Colorectal Carcinoma Cell Line (S W948) 

GIUSEPPE MASUCCI, CHRISTINA LINDEMALM, JAN-ERIK FRODIN, 
BIRGITTA HAGSTROM, and HAKAN MELLSTEDT 

Department of Oncology, Radiumhemmet, and Immunologic Research Laboratory, 
Karolinska Hospital, S-104 Stockholm, Sweden 



ABSTRACT 



Peripheral blood mononuclear cells (PBMC) from healthy individuals were stu- 
^effor their lytic capability in ADCC using SW948 (a human co^rectal carci- 
noma cell line) as target cells. Three monoclonal antibodies (MAbs ) 
two mouse MAbs (IgG„> against the antigenic structures C017-1A and HR55 2 
respectively and one chimeric MAb 17- 1A (IgG.) ( mouse -human ) . Three kinds of 
effector c-?ls were prepared. PBMC were purified on a Ficoll-Isopaque gradient 
,Al al mixture of lymphocytes and monocytes) . To obtain pure Kbytes 

>90%) PBMC were centrifuged on a Nycodenz gradient (Nycodenz cells Highly 
purified lymphocytes (>98%) 9 were obtained by treatment of FTP "lis «th iron 
Powder anHemoval of phagocytic cells (PBL cells). Monocytes h ^ ^e highest 
wtic capability. FIP cells were less effective than monocytes . PBL cells had 
the Poorest filing activity. In reconstitution experiments o "c«»- 

asinfamount of monocytes to PBL resulted in an augment ^°*^ ela ™* 
numbers of Leu-M3 * cells, Leu-MS* cells (monocytes) and CD16 cells correlated 
pc^tively to cytotoxicity. Higher concentration of MAb 17- 1A was required to 
?each the same level of cytotoxicity using FIP cells as effector cells as com- 
pared to monocytes. MAb BR55-2 induced the same cytotoxic activity as MAb 17 
?A Combination of these two MAbs did not increase the lytic capability. Chi 
me r ic MAb 17-1A mediated ADCC in a dose-dependent fashion. The chimeric MAb 
was consistently more effective than the mouse MAb. 



INTRODUCTION 



The availability of monoclonal antibodies (MAbs) has broadened the 
III approach to the study of human cancer. Since the original publication on 
the production of murine monoclonal antibodies (1), MAbs have been widely app- 
lied for characterization of tumor associated antigens (TAA) , for diagnostic 

nnrnn c Pg as well as for passive serotherapy (2). 

P ^ 17-1A -as one of the first MAbs used for diagnotic imaging technique 
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and also for therapy of humans (3) l„ aninial 
terns, antibody dependent cellular cvto^ t" d ,±I!-3£iiE2 experimental sys- 
an important mechanism for t£ e , "1 ° ^ (ADCC> haS been c1 *^* to be 
mononuclear cell subpopuUtS^^^nS^o^h'^- the main 

Pc receptors and in long term TO , / h f ^ are m ^ "lis bearing 
(6 7 8). Monocyte enriched cells dieted of "Si* n "—^tes/macrophages 
in the presence of mouse MAb 17-1A (lac V t Us exerted M>CC activity 

17-1A (Ig Gi ) (9). Post-treatment tu^or bTL T° <m ° USe * human > ™> 
with fresh human tumors or human cane™ " 8 f ^ f ™n ™de mice transplanted 

toneal injections of MAb 17-1A showed Infilt^tV " ith int « P eri- 

wh.ch exhibited a specific ADCC activity' " °" ° f acti vated macrophages 

tumor cell l ysis of ^ . (6,10). In a mouse melanoma system 

ferity of patients with^eta^ta^c "^.^2 "V*^ ^ ^ 
17-1A, an increased number of monocytes and t r T"! with MAb 

cells were noted in the tumor after infu,in a " d sometimes also of T 

system using a human co lo , .J^." OI ™ 17 " 1A 

in an ADCC 

blood mononuclear cells from patients with met^ t ^ n (SW948) ' ^ ™* 
significant positive correlation was no^ ™^ astati <; "lorectal carcinoma, a 
nocyte marker) cells and ADCC activity * ^ ° f Leu " M5 * 

seen by increasing numbers of CDl^ ceils (IT*' ^ c * toto *i<=ity was also 

After infusion of unrnnnnn^r^ UA v . 
functions are activated £^ effector 
therapeutic result, it is important L haveTT ^ ^ ' T ° aCMeVe a successful 
lex effector system as a basL f or f u * J et3iled ^ f ^tion on the comp- 
to the possibility to selectively^!^ ^ -specially with regard 

portant to have knowledge on the type of ef f I "71™ functions. It is ^ 
process, the optimal MAb concentration and Utt °\ Cel± t involved in the lytic 
zing different TAAs on the tulf cells In t£* ^ r ^ni~ 

mononuclear cell subsets and theTr relet 1 w ^ We haVe an alyzed blood 

ixty in ADCC using three different ^ , ^ [h '° ^ lytlC 

cell line SW948. S a ^ ains t the human colorectal carcinoma 



MAbs Used for 
MAb 

0KT4~, Leu-3a te 
OKTS", Leu-2a b 

Leu-Ml fa 
Leu-M3 to 
Leu-M5 b 

Leu- 11^ 



a= Ortho-Pharm 
b= Becton Dick 



MATERIAL AND METHODS 



Human Effector Cell* 



riched monocytes (NycS cells TliTlTlL^ ° Sl °; . to obtain^n- 

cells „ ere incubated wl ' powder for ^ P "" fied lipocytes, FIP 

cells were removed by a magnet (PbTcSsMIS) . ^ ^ P* 13 * 00 *" 

Surface Markers 

Isolated blood mononuclear cells were flna ivc^ * 

^unofluorescence (IFL) using an absorbed goat fnti SUbp ° pulati - s - indirect 
second step (Meloy Lab., Springfield vt ?£t ^'^^ ^ G antibody in the 
Before staining, the cells w [ e A . ™ "—tain View, CA, USA) . 

m Hank-Tris solution (HT) . The method Lt\ J™ 3 ° min " and Washed tw ^e 
(16). MAbs used for staining are listed in % kT" f GSCribed in de tail elsewhere 
were counted In a Leitz Dl 1 x 2 f wtth e^tl 1 ^ ^ f ° Ur hUndred ™^ 

x 1000 magnification or by flow cvtLeV™ Jltnl ; lumination ^ ultraviolet light 
analysing 10* cells at 4B 0 Y ni" tTa^S rl^oT^O SL^.^' ^ 

Antibody Depenaent_C ellular Cytoto^ ty^^ 

The target cells used were ^ 

were bwy48, a human colorectal cancer cell n na 

JJCer ceil line, expres- 



sing the anti 
bility (Trypan 
(spec. act. 
per ml of cell 
bovitz medium 
mmol 1-glutami 
ter plate ( Nur 
target cell re 
tions require 
without antibc 
se of 20 nec 
3, 3 + 2, 2 ± 
a non relevc 
on CLL cells) 
any cytotoxic 
run was done i 
in humified 
cells was dete 
West-Germany) . 
natant was mes 
by the followi 
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lysis 



One lytic unit 
obtain 30% spe 
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■imental s Y s- 
claimed to be 
^ the main 
cells bearing 
s/macrophages 
ABCC activity 
human) MAb 
transplanted 
th intraperi- 
3 macrophages 
loma system, 
* (8). In the 
id with MAb 
ies also of T 
In an ADCC 
^ 17-1A and 
arcinoma, a 
Leu-M5^ (mo- 
ity was also 

effector 
a successful 



i the 



comp- 



with regard 
; - J t is im- 
-n the lytic 
ls recogni- 
lyzed blood 
ic capabi- 
1 carcinoma 



MAb 



CD 
number 



0KT4", Leu-Sa^ 

0KT8", Leu-2a* 

0KM1~ 

Leu-Ml" 

beu-M3 to 

Leu-M5 b 

Leu-7 to 

Leu-ll b 



CD4 
CD8 
CD11 
CD15 



CD16 



a= Or tho- Pharmaceutical, Raritan, NJ , USA 
b= Becton Dickinson, Mountain View, CA, USA 



Relevant specificity 



T-helper/ inducer 

T- suppressor/ cytotoxic 

Monocytes/macrophages 

Monocytes/ granulocytes 

Monocytes/macrophages 

Monocytes /macrophages 

NK cells/T cells 

NK cells/neutrophils 



I centrifu- 
snt (densi- 
»n a Nyco- 
obtain en- 
ytes, FIP 
phagocytic 



i indirect 
><3y in the 
CA, USA). 
;hed twice 
elsewhere 
ed cells 
let light 
Ca, USA) 



expres- 



sing the antigen C017-1A. After trypsinization of the cells and test for via- 
bility (Trypan blue) the cells were labelled with 2.8 MBq sodium chromate- Cr 
(spec act 9-18. S GBa/mg chromium, Radiochemical Centre, Amersham, England) 
per ml of cells at 37 °C for In . After washing three times in full medium (Lei- 
bovitz medium 15, Gibco Ltd, Scotland, containing 10% FCS, antibiotics and 2 
mmol 1-glutamine) the cells were added to round-bottom wells of a 96 micro-ti- 
ter plaie (Nunc, Roskilde, Denmark) and effector cells added given effector to 
target cell ratios of 100, 50, 25, 12, 6. Antibody was added at the concentra- 
tions required by the experimental design Effector cells -garget cells 
without antibody were used as negative controls. The percentage of Cr relea 
se of 20 negative controls at the above mentioned E:T ratios was 10 ± 3 8 ± 
3 3 ± 2 2 ±2 1 ± 1 (mean ± SD) . Moreover, as a further negative control 
a' non relevant MAb, Fl, (a mouse IgG a . MAb against an antigenic structure 
on CLL cells) was included. The presence of Fl in the assay did not ^diate 
any cytotoxicity against SW948. The final incubation volume was 0 2 ml Each 
run was done in triplicate. The assay mixtures were incubated at 37 fo 
in humified air with 5% CO, (12,17,18). Maximal "Cr release from the target 
U^as determined after treatment with Triton-XlOO (Merck Darmstadt, 
West-Germany). Spontaneous release was to 25-30%. The radioactivity of super- 
natant Zs measured in a gamma counter. Per cent cytotoxicity was calculated 
by the following formula: 



release in sample - spontaneous release 



% lysis =_ 



x 100 



maximum release - spontaneous release 



One lytic unit was defined as the number of mononuclear cells required to 
obtain 30% specific lysis. 
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Two mouse MAhs, 17-lA i Terr v \ 
Stat i stics 



RESULTS 



SurfaceMarkers 



cell origin. About 10 _ 15% ^^^fi ^"^"y of the cells was l\% 

the ceUs^" In ^ m ° nOCyte e " rich ^ " ration"?* 2 ° % W3S ° f 

When ll ex P^ssed monocyte related antigens vlZ \ ' Nyc ° denz cel ls), >90% of 
When phagocytic cells were removed bvi^n I ^ 6W T Cells were Present 
few .onoc^ ^ the FIP cell fraction,' 

TABLE 2 

Cell Subpopulations (%) ( mea n + qTr\ n u - 

cedures (mean ±SE) obtained by the Diff erent Purifi cation Pro . 




Murine , MAb 17-1A in arv ^ 



The ADCC activity induced by MAb 17-ia „«■ 

ve experiment shown i n Fig. l, the 
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ind a mouse -human 




t' s t-test. The 
sen independent 



d by FIP gra _ 
cells was of T 
0% was of mono- 
cells), >90% of 
were present, 
cell fraction, 



fication Pro- 



PBL 
cells 



6±2 


(4) 


5±1 


(4) 


3±1 


(4) 


<0.25 


(4) 


2 ±4 


<4) 


4±2 


(3) 


57 + 1 


(4) 


31±1 


(4) 



511 frac- 

id the 

'ig. 1, the 



£•„:.; P<0-01>tg "HI P<0.01). 

pared to FIP purified cells. PBL cells y cytotoxicity but 

PBL cells {Fig- 1C) - 

and cytotoxicity was found. 




10 

CD 16 + c«ll» 



20 ^ 
liu-M3 



60 



80 

( % ) 




Fig. 2 
n=17) 
n<L6) 
(•> 



Kelationship between the percentage of CD16* cells C ;64 P<0 01, 

lll^ cel P ls <B><r-0.84, p<0.01, ^P^^.^^L 25:1. FIP cells 
and ADCC activity. MAb 17-1A cone. 10 mg/ml. ' rar 
Nycodenz cells (■); PBL cells (A). 
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c 
o 
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20 
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Proportions before adlng ^^Lr^ cK."^^ different 

S * ^ 17_1A cone. mg/ml. 

increased in Darai lei t ,i4-u ■ 

higher than that of PBL cells (2 LU/10* SL) ' "^^ aln,0st 10 



Titration of Murlne Mflh 1? _ lft and MflK pD£c _^ 



Increasing concentrations of MAb 17- in 

FIP cells ( Flg . 4A) . 1Q -i m^tl lf^f^T *i c * tot °*- potential of 

dxluted MAb exerted 40% cytotoxTciS an fff! V T While ten times 

50: 1. MAb BR5S-2, which recognizes an other ^ ^ CSl1 ratio of 

also mediated a stronger cytotoxacitv ^t ^n- an * lgen on the same target cell 

toxic activity either at a concentratioTof lO-oVafiT? Cyt °" 

or at 10 mg/ml (Fig, 4C) . 



80 

70 

60 

50 

40 

30- 

20 

10 






50:1 »-i «-i *i son 25:1 lisl 6 :, 50:1 25:1 , 2:1 6: , - 

effector : target ratio 

in egual P % por [f ons \c][ ^ < B) * <^e 

mg/mi and at 10 mg/ml of MAb 17 -1A (Fig. 
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r tes respectively 
ie lytic activity 



O 

O 

5 w 

0 :g 

X 

o 
o 

^> 

>s 

nz cells 

ed in different 

- 10~ 3 mg/ml. 

monocyte frac- 
almost 10 times 



potential of 
'hile ten times 
ell ratio of 
e target cell, 
mg/ml (Fig. 
ergistic cyto- 
ml (Fig. 4C) . 



10 2 mg/ml 
md a mixture 



:oxic activi- 
' 17-1A (Fig. 





1^1 25:1 12:1 6 = 1 50:1 25:1 12:1 6 = 1 
effector : target 



50:1 25:1 12:1 6"1 
ratio 



Fig 
Exp 



usinq two concentrations of MAb. 
5 ADCC activity (%) of n * p *°£* ^ 

1 { ); exp 2 < — >- For symbols see Fig- 4. 

MAbs using FTP 



Fig . 6 s-arizes the effect of dif f-ent^oncent 1^^1-2 alone or a mix- 
cells and Nycodenz cells respectively- MAb 1 1A a . re cruiting cytotoxic 
ture of both of then, showed no ^nxf xcant £«°™ c increa6e in the concentra- 
cells at the two concentrates tudie^ ^ m cells , 

^ichlf^waHess priced for N ycoden Z cells. 



20 



o 



10 




10 -2 10" 
MAb concentration (mg/ml) 

nW , * vtp cells (A) and Nyco- 
Fig .S ADCC activity (LUAO; cells) (m ean ± SD)( ^ ^ ^ a mixture 

denz cells (B) using MAb 1T-1A alone LJJ < 
of Lth of them in equal proportions 5» - 



£M5 ^^ 11 ^ 1 ^ stant xg region antibodies in 

To avoid the generation of -ti-mouse consent ^ ^ 
patients treated with murine «** " * A ; * v !* egions of the mouse MAb while the 
(19). The chimeric MAb is composed of the V r g 
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remaining protein 



3 . 



in Table 



TABLE 3 



SgTO^lU 11 ^ medlated ^ * -case MAb i 7 - 1A and a 

d a ch ^neric MAb 17-1A 




Cone, io— m g/mi. 

Significance level; p< 0 OT ^ n 

P< 0.01, lvalue = 4. 61 (paired 




\ 
ID 



it)" 4 10'- «r- i 0 - 

MAb conc - mg/ m | 

F ig. 7 ADCC of FIP CP n c 

<•>. (One represent^ 9 ch:Une ric MAb i 7 -i A (n^ 

presentative experiment) ( ° } and mouse 



MAb 17-1A 



DISCUSSION 

Y- The cytotoxic capability of 
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^concentrations of 

mg/ml while the ef 
onounced, probably 
statistically sig : 
as show n in Table 



isric MAb 17-ia 



IA* 



se MAb 17-ia 



mediated the 
capability of 



different from that of 

„im =.u. ... i«- r •""* a CD1 ?° 

ting to note that in tpu-MS* cells and cytotoxiciLy • , rpated 

^^^^^ - "^^Sirr s 

Repeated therapy wiT:n avo id this problem, cnimeri 

the an ^fatea by the ch^ri/MAb was higher than that -d.ate^ y^ ^ 

Classes respectively was higher affinity to the Fc J?^ * structures 

of the IgG molecule are directly 
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such as binding to f^ 

t-v, cells (26,27) Thi= . gainst adenocarcinoma cell= !? ls ° been 

therapy in h » This ^itro finding might be ^' f" d gainst 

m °use MAb in the ly s i s -"h chimeric MAb mav L relevance for MAb 

19 antibodies is abolished buT^ C ? Us - The of !T effecti "e than 

— , wh ich might be ^^^^^^^^^ 
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